Phyllosticta citriasiana is the causal agent of the pomelo tan spot. Here, we 19 presented the ~34Mb genome of P. citriasiana. The genome is organized in 92 20 contigs, encompassing 9202 predicted genes. Comparative genomic analyses with 21 other two Phyllosticta species (P. citricarpa and P. capitalensis) associated with citrus 22 was conducted to understand their evolutionary conservation and diversification. Pair-23 wise genome alignments revealed that these species are highly syntenic. All species 24 encode similar numbers of CAZymes and secreted proteins. However, the molecular 25 functions of the secretome showed that each species contains some enzymes with 26 distinct activities. Three Phyllosticta species shared a core set of 7261 protein 27 families. P. capitalensis had the largest set of orphan genes (2040), in complete 28 contrast to that of P. citriasiana (371) and P. citricarpa (262). Most of the orphan 29 genes were functionally unknown, but they contain a certain number of species-30 specific secreted proteins. A total of 23 secondary metabolites (SM) biosynthesis 31 clusters were identified in the three Phyllosticta species, 21 of them are highly 32 conserved among these species while the remaining 2 showed whole cluster gain and 33 loss polymorphisms or gene content polymorphisms. Taken together, our study 34 reveals insights into the genetic mechanisms of host adaptation of Phyllosticta species 35 associated with citrus and paves the way to identify effectors that function in infection 36 of citrus plants.
Introduction
in GenBank under the accession number QOCM00000000. All the annotation data 130 generated in this study have been deposited on the figshare repository at DOI: 131 10.6084/m9.figshare.9178061 (the data will be made publicly available upon 132 acceptance of the manuscript).
134
Results and discussion 135 Genome assembly and general features 136 We assembled the genome of P. citriasiana using a combination of Illumina and 137 PacBio reads with ~250 fold of sequence depth. The de novo assembly resulted in a 138 genome size of 34.2 Mb assembled in 92 contigs with an N50 of ~1Mb. The genomes 139 of P. citricarpa and P. capitalensis previously sequenced were utilized and annotated in 140 this study (Wang et al., 2016b) . The completeness of these three genome assemblies 141 was estimated by BUSCO (Simao et al., 2015) . We found 1759 out of 1732 (98.4%)
142
BUSCO groups were identified in the P. citriasiana genome, indicating a high degree 143 of completeness. Although the assembly of P. citricarpa and P. capitalensis possess a 144 large number of contigs, the BUSCO results showed that they are around 95% 145 completeness, suggesting that these genomes are reliable for the downstream analyses 146 (Table 1) .
147
The overall G + C content of P. citriasiana (51.4%) is apparently lower than that 148 of P. citricarpa (53.1%) and P. capitalensis (54.6%). The percentage of repetitive 149 sequences of P. citriasiana is 2.19%, around 2-fold of that of P. citricarpa (0.97%) and 150 7-fold of P. capitalensis (0.29%). P. citriasiana has the lowest gene density but the 151 longest gene length among the three species. The genome of P. citriasiana was 152 predicted to have 9202 proteins, which is comparable with that of P. citricarpa (9083), 153 but much lower than that (9983) of P. capitalensis genome (Table 1) . (Goodwin et al., 2011; Ohm et al., 2012; Wang et al., 2016a) . The smaller number of 187 CAZymes in Phyllosticta coincides with the phenomenon that these species have a 188 relatively long time to infect citrus fruits and the scab expanded slowly in the fruit peels 189 (Wang et al., 2012; Goulin et al., 2016) .
190
Pathogens can secrete a series of proteins that are deployed to the host-pathogen 191 interface during infection, and secretome proteins play an important role in 192 pathogenicity (Presti et al., 2015) . Approximately 5% of the total proteins (470) of P. 193 citriasiana are predicted to be secreted (Table S5- orthologous groups existed in all the three Phyllosticta species, constituting the core gene set of Phyllosticta (Fig. 2) . To find if any protein might be under positive selection, 214 the dN/dS ratios for predicted proteins in a pairwise comparison between P. citriasiana 215 and the other two Phyllosticta species were calculated. However, all gene show signs 216 of purifying selection (dN/dS<1). 2040 genes in P. capitalensis have no orthologs in the 217 other two species (Fig. 2) , suggesting that these genes might play roles in constructing 218 the endophytic relationship of P. capitalensis with its host. P. citriasiana and P. 219 citricarpa encoded 371 and 262 species-specific proteins, respectively (Fig. 2) , 220 suggesting that these genes might be related to the host-specific pathogenicity. To know 221 the functions of the genes in those three gene sets, we annotated them using the 222 eggNOG database. However, the results showed that the majority of genes in each 223 group encoded proteins without well-characterized domains and very few sequences 224 can be assigned to the GO terms (Table S9- 12) . 225 We are then curious about if the distribution of CAZymes and secreted proteins 226 might differ among different gene sets. We found that the P. capitalensis orphan genes 227 contain only one CAZyme gene which encodes the AA3 family of cellobiose 228 dehydrogenase while the other two species' orphan genes contain no CAZyme gene 229 (Table S13 ). However, the case for the secreted proteins is much different. P. Secondary metabolite gene clusters 238 We identified 23 secondary metabolites (SM) biosynthesis clusters in the three 239 Phyllosticta species (Table S14 ). These clusters are comprised of 3 NRPS clusters, 5 clusters do not fit into any category (Table S14 ). Of them, cluster C9 contains all 
